S1. Schemes of doxorubicin formula and doxorubicin red-ox reactions
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S2. NMR spectra of the transition and final products of LA-FA synthesis
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S3. Evaluation of AuNPs concentration in the solution
Generally AuNPs absorb light in the whole UV-Vis region and the analysis is even harder when multiply chromophore ligands are attached to the nanoparticles' surface. On the other hand the dried samples often have a tendency to aggregate upon drying procedure. Here the method of estimation A series of solutions of gold nanoparticles was prepared, assuming that the whole amount of gold precursor used in synthetic procedure is converted to gold nanoparticles. The calibration curves were prepared using three wavelength values, which were chosen based of UV-Vis spectra of AuNPs-LA, free folic acid and free doxorubicin. 
S4. TGA analysis
TG and DTG (1st derivative) curves. for AuNPs-LA and AuNPs-LA/LAFA as well as curves for pure ligands (LA and LAFA) are shown in Figure S4 . Decomposition of AuNPs-LA ( Figure   S4 A) starts in 167°C, with one strong, characteristic signal on DTG curve also observed on DTG curve for LA ligand (Figure S4 B) . The maximum rate of the process is observed at 215°C.
The decomposition of AuNPs-LA/LAFA is more complex, and proceeds in three decomposition steps: (1) LA ligand, (2) amide bonds between LA and LAFA moiety and (3) the rest of organic compounds ( Figure S4 C) . All of these three signals can be distinguished in LA-LAFA TG/DTG curve ( Figure S4 D) . The weight loss for this sample starts in 177°C, whereas second step occurs in 256°C and third in 394°C.
In both DTG curves of AuNP samples, in the temperature range above 500°C two peaks were seen corresponding to the decomposition of two S-Au bonds. For the AuNPs-LA sample, TG data showed 5.91% weight loss at 564°C while weight loss for the AuNPs-LA/LAFA sample was higher, 16.97% and started in 480°C. However, for the second AuNPs sample decomposition of two S-Au bonds signal can overlap with the signal of decomposition of the rest of organic compounds. Therefore, the decomposition of two S-Au bonds can start at higher temperature, as in AuNPs-LA curve in 564°C. Basing on this assumption the mass ratio of LA or FA to Au was calculated. The weight loss for this temperature was 12.42 %. Using value above, the evaluated LA ligand to Au mass percent ratio was 69.8% and FA to Au mass percent ratio was 4.9%. For the AuNPs-LA obtained LA to Au ratio was 23.9%. 
